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INTRODUCTION
The patient in this report was suffering from diabetic neu-
ropathy, end-stage renal disease, restless legs syndrome (RLS),
and depression. He had injuries of both basal ganglia and
the thalamus as a result of hypoglycemia, causing chorea
and more severe leg pains and dysesthetic sensations. RLS is
a sensorimotor disorder characterized by unpleasant leg sen-
sations together with an irresistible inner urge to move. Chorea
is a neurological syndrome characterized by abrupt involun-
tary movements resulting from a continuous flow of random
muscle contractions. The first-line pharmacological treat-
ment for RLS is a dopaminergic agent, whereas anti-dopamin-
ergic drugs are the main pharmacological treatment for chorea.
In general, greater D2-receptor blocking action results in
greater anti-choreic efficacy (1). Dopaminergic drugs for
RLS would aggravate the choreic movements, while anti-
dopaminergic agents for the treatment of chorea would exac-
erbate the RLS. In this report, the association between the
complex medical conditions and symptoms of a patient with
two coexisting, opposing diseases is discussed. This report
also introduces the process through which proper diagnoses
and treatments were sought.
CASE REPORT
A 44-yr-old man with insomnia and depression was referr-
ed to the psychiatric department of our institution. He com-
plained that he rarely fell asleep because of dysesthetic sen-
sations and pain in the lower legs and feet and that he was
depressed and feeling hopeless. Although he was aware of
having had a high blood sugar level for 10 yr, he never sought
treatment. About 3 yr earlier, in summer 2003, he began to
experience cold, numbing, and pins-and-needles sensations
on his toes that eventually spread throughout his feet. About
a year later, he started taking hypoglycemic agents. Howev-
er, the pain in his feet became severe, and restlessness as a
result of creeping sensations in his lower legs gradually start-
ed to occur when he was lying down or sitting awake. He
tried massaging and beating his legs and walking around.
The unpleasant sensations and restlessness were temporarily
relieved by massage and walking, but the pain in his feet
remained little changed. These dysesthetic sensations were
most severe when he lay down to sleep, increasing his sleep
latency to longer than one hour. He woke repeatedly and had
a difficulty falling back asleep because of further dysesthetic
sensations. In July 2005, the patient received hemodialysis
for end-stage renal disease. In those days his serum hemoglobin,
iron, and ferritin levels were 7.4 g/dL, 29 μ g/dL, and 97 ng/
mL, respectively, so oral iron supplementation was adminis-
tered. He gradually became depressed, experienced feelings
of worthlessness, lost his appetite, and eventually stopped
eating. His speech became slow, and his arms and legs trem-
bled and twitched involuntarily. Subsequently, he showed
irregular, spasmodic, involuntary movements in his limbs
and on his face. He was taken to the emergency center of St.
Vincent’s Hospital on 26 June 2006 by his son. His blood
sugar level was very low (49 mg/dL). T2- and fluid-attenuated
inversion recovery (FLAIR)-weighted magnetic resonance
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A Case of a Patient with Both Chorea and Restless Legs Syndrome
The patient was a 44-yr-old man with end-stage renal disease who had developed
chorea as a result of hypoglycemic injury to the basal ganglia and thalamus and
who was subsequently diagnosed with depression and restless legs syndrome
(RLS). For proper management, the presence of a complex medical condition
including two contrasting diseases, chorea and RLS, had to be considered. Tra-
madol improved the pain and dysesthetic restlessness in his feet and legs, and this
was gradually followed by improvements in his depressed mood, insomnia, lethar-
gy, and feelings of hopelessness. This case suggests that the dopaminergic sys-
tem participates intricately with the opioid, serotoninergic, and noradrenergic sys-
tems in the pathophysiology of RLS and pain and indirectly of depression and
insomnia.
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imaging (MRI) scans showed high signal changes over the
bilateral basal ganglia and right thalamus, although abnor-
mal enhancing lesions were not found after contrast infusion
(Fig. 1). The patient was diagnosed with hypoglycemic injury
of both basal ganglia and the right thalamus and received
conservative medical treatment. One week later, he present-
ed to the psychiatric department complaining of depression
and insomnia. He was depressed and feeling hopeless and
had severe sleep disturbance and thoughts of suicide. He
was transferred to the psychiatric ward. He complained that
the most distressing problem was the difficulty in falling
asleep and staying asleep because of the dysesthetic restless-
ness. He satisfied the diagnostic criteria for RLS in the Interna-
tional Classification of Sleep Disorders (2). He was prescrib-
ed citalopram 20 mg for depression, gabapentin 900 mg,
and clonazepam 0.5 mg for peripheral neuropathy and RLS,
oral iron supplements for iron deficiency anemia and RLS,
and haloperidol 1.5 mg for choreic movements, and received
daily supportive psychotherapy. Also, he received hemodial-
ysis three times a week.
The dysarthria and involuntary hyperkinetic movements
gradually improved over his whole body, except for his left
arm. The pain in his feet remained severe, and the dysesthet-
ic restlessness continued in his lower legs. He still suffered
from insomnia and depression. Four weeks later, follow-up
T2-weighted MRI scans showed resolution of previously
noted basal ganglia lesions, residua of the hyperintensity
change in the left putamen, and an infarction as an old lesion
in the right thalamus (Fig. 2). The patient showed increased
deep tendon reflexes on neurological examination as well as
delayed latencies and small amplitudes for complex muscle
action potential and sensory nerve action potential on a nerve
conduction test, suggesting peripheral polyneuropathy. He
then underwent a nocturnal polysomnography to examine
the causes of his insomnia. When he lay down for polysomno-
graphic evaluation, he experienced dysesthetic sensations
and an irresistible inner urge to move his legs, as usual. The
patient complained that he could not endure the dysesthetic
sensations and was given his usual medications before bed:
gabapentin 300 mg, clonazepam 0.5 mg, citalopram 10 mg,
and haloperidol 1.5 mg. The patient fell asleep 18.3 min
after taking the medications. His total sleep time was 391.0
min, and sleep efficiency was 80.4%. There were 55.2 peri-
odic limb movements per hour in sleep, and about 36% of
them led to arousal. The complete diagnoses of the patient
included chorea, peripheral polyneuropathy, RLS, periodic
limb movement disorder, insomnia, and depression. During
those days, his serum hemoglobin, iron, and ferritin levels
were nearly normal: 11.4 g/dL, 62.0 μ g/dL, and 210.0 ng/
mL, respectively.
Although gabapentin, clonazepam, oral iron supplements,
citalopram, and haloperidol were prescribed for 4 weeks, the
pain, dysesthetic sensations, insomnia, and depression con-
tinued. To make matters worse, the choreic movements were
aggravated. An increase in the dosage of haloperidol from
1.5 to 3 mg was prescribed. However, the choreic movements
did not improve, and the dysesthetic restlessness, insomnia,
and depression worsened. The haloperidol was reduced to
1.5 mg, and the gabapentine was replaced with carbamaze-
pine 400 mg and topiramate 25 mg. However, there was no
Fig. 1. Axial T2-weighted MR image demonstrates a high signal
intensity change in the head of the caudate nucleus and puta-
men bilaterally and reveals old lacunar infarctions of the bilateral
thalamus.
Fig. 2. Follow-up T2-weighted imaging performed 4 weeks later,
demonstrating resolution of previously noted basal ganglia lesions
and residua of the hyperintensity change in the left putamen. Chorea Coexisting with Restless Legs Syndrome 535
improvement after 2 weeks. Consequently, carbamazepine
and topiramate were replaced with tramadol 150 mg, while
maintaining haloperidol 1.5 mg, citalopram 20 mg, and
clonazepam 0.5 mg. After the first administration of tra-
madol, the pain, dysesthetic restlessness, difficulty in initi-
ating sleep, frequent awakenings, and difficulty in falling
back to sleep after an awakening slightly improved, and then
gradually improved further, followed by improvements in
the depressed mood, lethargy, markedly decreased volition
and appetite, and feelings of hopelessness.
DISCUSSION
Peripheral neuropathy is a disorder that needs to be dif-
ferentiated from RLS because both conditions include some
similar symptoms; however, it is also a main cause of sec-
ondary RLS (3). The patient’s dysesthetic sensations in the
present case improved with movement but worsened in the
evening. The pain continued regardless of movement or time.
The findings in his nerve conduction test also supported the
presence of peripheral polyneuropathy. As a result, he was
thought to have both disorders. 
Although its pathophysiology is not completely under-
stood, circumstantial evidence exists for the role of the dopa-
minergic system in the pathophysiology of RLS (4). A positron
emission tomography (PET) (5) study and a single-photon
emission computed tomography (SPECT) (6) study show-
ed significantly decreased striatal D2 receptor activity. Also,
there is circumstantial evidence for the role of iron in the
pathophysiology of RLS (7). Tyrosine hydroxylase is the rate-
limiting enzyme in the production of dopamine and requires
iron as a cofactor for hydroxylation of tyrosine (8). Therefore,
iron deficiency may reduce dopamine production in the brain
indirectly, while dopaminergic agents are effective in thera-
py for idiopathic RLS (9). The patient had conditions that
would cause RLS, such as end-stage renal disease, iron defi-
ciency, and peripheral neuropathy, and then to make mat-
ters worse, he was injured in the basal ganglia and thalamus
by hypoglycemia. Following the hemodialysis treatment for
the end-stage renal disease, his symptoms of RLS were aggra-
vated, and after the brain injury, choreic movements devel-
oped and symptoms of RLS became extremely severe. In this
case, iron deficiency due to ESRD with hemodialysis and
poor nutrition might lead to decreased production of dopa-
mine, and it would have caused RLS. In addition, the injury
of the basal ganglia might have raised a further decrease of
dopamine, aggravating RLS. 
Chorea results from various dysfunctions within the com-
plex neural network interconnecting the basal ganglia-tha-
lamus-motor cortex (10). In the present case, the choreic
movements developed after injuries to the basal ganglia and
thalamus and decreased as the injuries recovered, although
the movements remained owing to the thalamic infarct.
Because anti-dopaminergic drugs are used to treat chorea,
dopaminergic agents for RLS could not be used in this case.
Gabapentin was prescribed, but the chorea grew worse. Most
studies have reported that gabapentin improved pain and
dysesthetic sensations without the risk of dyskinesia, but
some studies found that gabapentin induced dyskinesia or
even chorea. These reports hypothesized that increased gaba-
nergic input may precipitate more motor facilitation through
the thalamus (11), augment dopaminergic activity in the
striatum (12), or indirectly raise the concentration of sero-
tonin (13). 
The patient experienced alleviation of his pain, dysesthet-
ic sensations, and insomnia after being prescribed tramadol,
which produces both opioid and non-opioid analgesic effects.
Tramadol acts on the central nervous system and is known
to have an effect on opioid receptors, especially the μrecep-
tor, and serotonergic and noradrenergic transporters. The
positive pharmacological response to an opioid and the exac-
erbation of RLS by the opiate receptor blocker naloxone sup-
port the hypothesis that dysfunction of the endogenous opi-
ate system is connected to the pathophysiology of RLS (14).
Few studies have examined the effect of tramadol on RLS
(15). The present case was remarkable because of the risk
associated with using dopaminergic or gabanergic drugs
given the patient’s complicated medical condition and the
observation that tramadol was an effective treatment. The
positive effect of tramadol may originate not only from its
action on opioid receptors but also through increased activi-
ties of dopamine, serotonin, and noradrenalin. However, not
only the effect of tramadol but also the recovery from the
injury of the basal ganglia, iron supplement, and improve-
ment of depression may contribute to the alleviation of the
symptoms of RLS. This case suggests that the dopaminergic
system participates intricately with the opioid, serotonergic,
and noradrenergic systems in the pathophysiology of RLS
and pain and indirectly of depression and insomnia.
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